The up- and down-modulation of immunoglobulin G Fc receptors and complement receptors on activated human neutrophils depends on the nature of activator.
Human neutrophils were activated with soluble stimuli, formyl-methionyl-leucyl-phenylalanine (fMLP) or ionophore A23187, and with opsonized particles, zymosan or Streptococcus pneumoniae bacteria. Monoclonal antibodies and flow cytometry were used to assess the expression of Fc-gamma receptors (FcRI, FcRII, FcRIII) and complement receptors (CR1, CR3). The role of extracellular calcium and magnesium in the modulation of receptor expression was also examined. The low-level expression of FcRI was not affected by any activator tested. fMLP and A23187 did not alter the expression of FcRII, whereas a significant, Ca(2+)- and Mg(2+)-independent down-modulation was observed upon activation with opsonized particles. All activators clearly decreased the surface expression of FcRIII in the presence of Ca2+ and Mg2+, probably as a consequence of shedding of the phosphatidylinositol-glycan-anchored receptor protein. The removal of calcium and magnesium blocked the shedding of FcRIII caused by soluble stimuli, whereas it retarded but did not abolish the fall in FcRIII expression when cells were incubated with opsonized particles. This fall was likely due to internalization of the receptor molecules while the shedding was blocked. A rapid increase in CR1 and CR3 expression was seen upon activation with soluble stimuli. The change in CR1 expression was independent of extracellular Ca2+ and Mg2+. The increase in CR3 number required an influx of divalent cations. No total up-modulation of complement receptors occurred when neutrophils were activated with opsonized particles. However, the kinetic analysis revealed a temporary up-modulation that was followed by a down-modulation. The results indicate that the expression of both Fc-gamma and complement receptors on human neutrophils is changed upon activation and that the up- and down-modulation of these receptors depends on the nature of activator. We also suggest that in neutrophils the FcRIII down-modulation is the result of both receptor shedding and internalization, while FcRII is down-modulated by receptor internalization.